In this paper, we introduce the concepts of generalized continuity called (1, 2) * -ĝ-continuity, (1, 2) * -g * -closed sets and (1, 2) * -ĝ-neighborhood in bitopological spaces. Also we investigate their properties and obtain a decomposition of continuity.
Introduction
Different types of generalizations of continuous maps were introduced and studied by various authors in the recent development of topology. The decomposition of continuity is one of the many problems in general topology. Tong [1] introduced the notions of A-sets and A-continuity and established a decomposition of continuity. Also Tong [2] introduced the notions of B-sets and B-continuity and used them to obtain another decomposition of continuity and Ganster and Reilly [3] have improved Tong's decomposition result. Przemski [4] obtained some decompositions of continuity. Recently, Ravi et al. [5] [6] [7] obtained decompositions of continuity in bitopological spaces. In this paper, we obtain a decomposition of continuity in bitopological spaces using (1, 2) * -ĝ-continuity. We also obtain characterizations of (1, 2) * -ĝ-continuous maps.
Preliminaries
Through out this paper (X, τ 1 , τ 2 ), (Y, σ 1 , σ 2 ) and (Z, η 1 , η 2 ) (or simply X, Y and Z) denote bitopological spaces. (1) the τ 1,2 -closure of S, denoted by τ 1,2 -Cl(S), is defined as {F : S ⊆ F and F is τ 1,2 -closed}, (2) the τ 1,2 -interior of S, denoted by τ 1,2 -Int(S), is defined as {F : F ⊆ S and F is τ 1,2 -open}.
We recall the following definitions and results which we used in this paper. Definition 2.4 A subset A of X is called:
(1) a (1, 2) * -generalized closed set (briefly (1, 2) * -g-closed) [9] 
Remark 3.12 Every (1, 2) * -continuous map is (1, 2) * -g * -continuous but not conversely.
Proof It follows from the fact that every τ 1,2 -closed set is (1, 2) * -g * -closed.
The following example supports that the converse of the above theorem is not true in general. Example 3.13 In Example 3.6, f is not (1, 2) * -continuous. However f is (1, 2) * -g * -continuous. Remark 3.14 Every (1, 2) * -g * -continuous map is (1, 2) * -g-continuous but not conversely.
Proof Using Proposition 2.9, Definition 2.4 and 3.1, we obtain this remark. 
Remark 3.16 From the above discussions, we have the following implications:
(1, 2) * -g-continuity (1, 2) * -ĝ-continuity 5 5 where A −→ B (resp. A ←→ B) represents A implies B but not conversely (resp. A and B are independent). Remark 3.17 The composition of two (1, 2) * -ĝ-continuous maps need not be (1, 2) * -ĝ-continuous and this is shown by the following example. Definition 3.21 For every set E ⊆ X, we define the (1, 2) * -ĝ-closure of E to be the intersection of all (1, 2) * -ĝ-closed sets containing E. In symbols, (1, 2) * -ĝ-Cl(E) = ∩{A : E ⊆ A ∈ l}, where l is the class of (1, 2) * -ĝ-closed sets in X. 
Result 3.22 (1) For any subset
Proof (Necessity): Assume x ∈ (1, 2) * -ĝ-Cl(A). Suppose that there is (1, 2) * -ĝ-neighborhood W of the point x in X such that W ∩ A = ∅. Since W is a (1, 2) * -ĝ-neighborhood of x in X, by Definition 3.20, there exists a (1, 2) * -ĝ-open set U x such that x ∈ U x ⊆ W . Therefore, we have U x ∩ A = ∅ and so A ⊆ (U x ) C . Since (U x ) C is a (1, 2) * -ĝ-closed set containing A, we have by Definition 3.21, (1, 2) * -ĝ-Cl(A) ⊆ (U x ) C and therefore x / ∈ (1, 2) * -ĝ-Cl(A), which is a contradiction.
(Sufficiency): Assume for each (1, 2) * -ĝ-neighborhood W x of x in X, A ∩ W x = ∅. Suppose that x / ∈ (1, 2) * -ĝ-Cl(A). Then by Definition 3.21, there exists a (1, 2) * -ĝ-closed set F of X such that A ⊆ F and x / ∈ F . Thus x ∈ F C and F C is (1, 2) * -ĝ-open in X and hence F C is a (1, 2) * -ĝ-neighborhood of x in X. But A ∩ F C = ∅, which is a contradiction. F ) is (1, 2) * -ĝ-closed in X and so f is (1, 2) * -ĝ-continuous. Example 3.28 Let X = {a, b, c}, τ 1 = {∅, X, {a}} and τ 2 = {∅, X, {a, b}}. Then (X, τ 1 , τ 2 ) is DRT space.
Example 3.29 Let X = {a, b, c}, τ 1 = {∅, X, {a}} and τ 2 = {∅, X, {b, c}}. Then (X, τ 1 , τ 2 ) is not DRT space, since Int τ1 ({a}) = {a} = ∅ = Int τ2 ({a}). 
Proof ( 
and therefore f is (1, 2) * -ĝ-continuous.
Conversely, suppose that (1) holds and let
(5) ⇒ (6): Let x ∈ X and let N be a (1, 2) * -neighborhood of f (x). Then by assumption,
(6) ⇒ (3): For x in X, let V be a τ 1,2 -open set containing f (x). Then V is a (1, 2) * -neighborhood of f (x). So by assumption, there exist (1, 2) * -ĝ-neighborhood W of x such that f (W ) ⊆ V . Hence there exist (1, 2) * -ĝ-open set U in X such that x ∈ U ⊆ W and so f (U ) ⊆ f (W ) ⊆ V .
(7) ⇔ (4): Suppose that (4) holds and let A be a subset of X.
Conversely, suppose that (7) holds for any subset A of X. Let F be a σ 1,2 -closed subset of Y and
Suppose that (7) holds and B be any subset of Y . Then replacing A by f −1 (B) in (7), we obtain
Conversely, suppose that (8) holds. Let B = f (A) where A is a subset of X. Then we have,
This completes the proof of the theorem.
Decomposition of (1, 2)
* -Continuity.
In this section by using (1, 2) * -ĝ-continuity we obtain a decomposition of continuity in bitopological spaces.
To obtain our decomposition of (1, 2) * -continuity, we first introduce the notions of (1, 2) * -slc * -sets and (1, 2) * -slc * -continuous mappings in bitopological spaces and we prove that a map is (1, 2) * -continuous if and only if it is both (1, 2) * -ĝ-continuous and (1, 2) * -slc * -continuous. Remark 4.4 Every τ 1,2 -closed set is (1, 2) * -slc * -set but not conversely. In Example 4.3, the set A = {a, c} is (1, 2) * -slc * set but it is not τ 1,2 -closed.
Remark 4.5 (1, 2) * -ĝ-closed sets and (1, 2) * -slc * -sets are independent. In Example 4.3, the set A = {a, b, d} is (1, 2) * -ĝ-closed set but it is not (1, 2) * -slc * -set. The set A = {a, b, c} is (1, 2) * -slc * -set but it is not (1, 2) * -ĝ-closed. Proposition 4.6 Let X be a bitopological space. Then a subset A of X is τ 1,2 -closed if and only if it is both (1, 2) * -ĝ-closed and (1, 2) * -slc * -set.
